The suspended particles are approximated by spheres and the diffraction problem for a fluid sphere in a fluid medium is solved taking into consideration viscosity and thermal conduction. The results are discussed numerically for water droplets in air and a satisfactory agreement with Knudsen's attenuation measurements in water fog is found. 
The suspended particles are approximated by spheres and the diffraction problem for a fluid sphere in a fluid medium is solved taking into consideration viscosity and thermal conduction. The results are discussed numerically for water droplets in air and a satisfactory agreement with Knudsen's attenuation measurements in water fog is found. The investigation now in progress has the purpose of making the description complete by taking into consideration both the viscosity and the thermal conductivity. The present paper presents that part of the general theory which is concerned with the effect caused by fluid spheres embedded in a fluid medium. Moreover, the reduction of the general results to explicit formulas of attenuation is restricted in this publication to the case of liquid droplets suspended in gases, with particular attention to water particles in air.
In general, the effects of viscosity and of heat conduction are intermingled; but within the approximation in which a certain small dimensionless parameter, ('/-1) ,,',a/q (see table of notations), may be treated as negligible, the attenuation/• can be divided into two parts
In practice this division is always permissible since the parameter in question is, even at frequencies as high as 10 • cycles, less than 0.001 in air and considerably smaller in water.
• surface to both sides. In either medium there arises a highly damped longitudinal wave and a highly damped transverse wave. The energy loss is due to the practically complete absorption of the four additional waves in very thin layers of the two media.
FUNDAMENTALS
The theory of this paper is based on the hydrodynamic equations of conservation subject to certain assumptions and simplifications which it will be well to enumerate.
(1) The equation of conservation of momentum is used in the Stokes-Navier form. The additional terms representing thermal stresses and required by the kinetic theory of gases are of necessity neglected because their exact structure is known only for rarefied gases. It is known, however, that in fluids they are small and would not change the result to a greater extent than 1 to 2 percent.
(2) Phenomena of relaxation have little bearing on our subject and will be considered to lie outside the scope of the investigation.
(3) We shall assume the system to be in a quasisteady state so that the gradual changes in the mean temperature and pressure (brought about by the absorption ) can be neglected over the time of the experiment. The possibility of partial vaporization of the droplets will be set aside also.
(4) In view of the small numerical values of velocity and pressure even in vigorous sound waves, we shall restrict ourselves to first-and second-order terms in these quantities. In keeping with this, it is permissible to neglect the variability of the coefficients of viscosity and heat conduction with temperature and to treat them as constants.
(5) On the other hand, our treatment will be more general than usual in one particular respect. The simplifying assumption will not be made that the compressional (or "second") coefficient of viscosity vanishes.
Instead, it will be retained throughout the investigation, and the components of the viscous stress tensor will be written in terms of the strain tensor, e,i= ( Ov,/ Oxi) + ( Ovi/ Ox,), (2.1) and of the Kronecker symbol &i (equal to 1 for i= j and to 0 for i•j) in the following form The coefficients g, G can be calculated rigorously, but for the purposes of this paper it will be sufficient to apply the same accuracy as used in the expression (7.5) for K, i.e., to neglect terms of the orders e and f compared Turning to the coefficients of the next order (n= 1) the following auxiliary functions must be defined 
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CALCULATION OF THE SURFACE INTEGRALS
We wish to determine the total absorption in the space inside and the space outside the droplet. Hence, the surface integrals must be extended over the surfaces limiting these two spaces. For the inner space, F is the surface of the droplet; the outer space is limited from within again by the surface of the sphere, from without by the infinite surface which we shall choose as a sphere of infinite radius (r--•oo) with its center in the center of the droplet. Examining the structure of the integrands of the two surface integrals in Eqs. (11.2) and (11.4), we notice that the factors of which they consist are all continuous at the surface of the droplet in view of the boundary conditions (8.4). Therefore, the two integrals over this surface are mutually canceled and only the integral over the infinite sphere remains. This fact greatly simplifies the calculation; indeed the strongly damped potentials q, and A vanish in infinity and give no contribution to the integrals. Hence, only the dependence of the integrands on •o= •0q-qn needs to be considered. In the problem of water droplets in air the actual magnitudes of our parameters are apparent from Table   II where those data that are appreciably temperature dependent are given for 22øC.
As shown in
It is apparent that in our case the parameters /i, •, x are all small. However, the arguments b, ½, of our functions depend themselves on O, */, and r, and, therefore, the question of which terms are negligible cannot be See reference 1.
Tasr. E II. Constants in air and in water.
Air (unprimed)
Water ( The absorption of sound in fogs was experimentally studied by many physicists, but most of this work is not suitable for a close comparison with the theory because no analysis of drop size was made. In 1940, however, Knudsen ? carried out absorption measurements in artificially produced fog using the reverberationchamber technique, and in this work the distribution in drop size was determined. These authors give a curve which permits of inferring the relative number of drops having radii in any interval of lengths; further they state that the total volume of all drops was 2.00)< 10 -8 cm a per 1 cm a of the fog. To carry out the comparison, the drops were divided into five groups, the relative numbers of drops in each group were taken from Knudsen's curve and the absolute numbers inferred from them by adjusting them so as to make the sum of their volumes agree with Knudsen's figure. The results are summarized in Table III. Seereference 3.
The observed attenuations i• were given in decibels At each frequency the attenuations 0i were calculated for the individual groups, and the several 0i were added. The results and their comparison with the measured attenuations are given in Table IV and, in graphical form, in Fig. 2 .
It will be seen that the theoretical and the experimental attenuation curves show a parallel frequency dependence and agree quantitatively in the region of low frequencies. For higher frequencies the calculated points lie below the observed values. We wish to recall here that quite similar conditions obtain in the much simpler phenomenon of the attenuation 0D of compressional sound waves in homogeneous air, mentioned in Sec. 15. Measurements undertaken to test Kirchhoff's formula (7.7) gave values of 0D materially higher than the calculated ones. This lack of agreement is now generally attributed to relaxation and to other secondary effects. 8 It seems probable that the discrepancies in Table IV and in Fig. 2 are due to the same causes and thus rather confirm than weaken our theory. There remains to say a word in justification of the additive procedure of Sec. 14, where the total absorption was obtained by summing the individual absorptions of the droplets. The absorption is due to the damping of the viscous and thermal waves which takes place in a layer of the approximate thickness of 0.01 cm about the surface of the droplets. On the other hand, the mean distance between neighboring fog droplets was over 0.1 cm so that there is no overlapping of the critical region. The question is only to what extent the primary compressional wave is modified by the presence of the neighboring particles. The influence of the other particles is twofold; in the first place they all cooperate in producing a joint average effect of coherent scattering. 9 It is easy to take this effect into account since it manifests itself merely in dispersion, that is in a change If we divide the third equation by rG, we find that the terms with Bo, Bo' in it are of the same order as in the first, while the remaining terms in the third are of negligible order, being multiplied by the very small factors g/G, and g'/G (compare Table I 
which follows from Eqs. (9.9) and (7.6).
In the particular case when we consider water droplets in air, the functions S•, S•, Sa are all of the same order, since the numbers f, x and f/• are all small (see Table II 
